We have previously described a syndrome associated with spina bifida occulta where there is a congenital abnormality, extrinsic to the spinal cord, causing neurological deficit in the lower limbs, bladder and bowel. We have operated on more than 70 patients and of the first 60, 24 had diastematomyelia. It is our purpose in this communication to describe the forms of diastematomyelia found and to analyse the clinical findings.
seen on radiography. The spinal cord abnormality was found in close proximity to the laminal defects but not always at the same level. This is particularly notable in cases with a bone septum. In these the laminae continuous with the septum always appeared normal, and in fact the bone septum is frequently unnoticed in plain x-ray films because of its resemblance to a spinous process in the antero-posterior view. Myelography demonstrates diastematomyelia in the majority of cases (Gryspeerdt, 1963) .
Cases with Separate Dural Tubes. There were 13 of these and each of them had a septum external to the two median layers of dura. The septum was clearly affecting the spinal cord in six cases, in one by lateral pressure and in the other five by preventing ascent. The dura is also a factor causing injury since it is the first tissue to come in contact with the septum, and where ascent is being prevented the tube of dura may have a constricting effect as well as being the point of contact with the caudal junction of the two spinal cords (Fig. 1) .
The degree of ossification of the septum was not related to age, for in one child of 10 years the septum was fibrous and yet in another child of 2 years it was well ossified.
In the operation, it has been found safer and easier to remove the septum before opening the dura which acts as a protective covering for the spinal cord. Although the septum usually occupies the whole of the space between the two dural tubes, the diastematomyelia within the dura is frequently of greater extent and therefore not so closely adherent. This allows a margin of safety in manipulation of the instruments. The median dura between the spinal cords is excised later when the intrathecal situation is plainly visible and it can be ensured that nothing is left that might interfere with any future need for change in position of the spinal cord within the vertebral canal during the course of normal growth.
In the majority of our cases, the broadest attachment of the septum has been dorsal, and where it was the distance was not measured because the diastematomyelia extended beyond the surgical exposure. Where there is diastematomyelia the tracts that normally cross from one side to the other must do so cranial or caudal to the division of the spinal cord, but in a few of our cases there have been intervening bands that must be regarded as commissural.
Usually the space between the two spinal cords is quite obvious but occasionally the two spinal cords are very closely apposed, their dorsal cleft being marked by a longitudinal dorsal blood vessel in the midline. This fact has become evident in a case operated on only recently and therefore not included in this series; such a finding, however, is unlikely to be of any clinical significance. There may have been other cases in which this was not noticed at operation.
The associated extrinsic abnormality most commonly found in this series was one or more bands that microscopy has shown were sometimes nerves and sometimes fibrous tissue. At one end they were connected with one bifurcation of the spinal cord and at the other end either to the dura or through the dura to a neural arch ( The bands are aberrant posterior nerve roots either still functioning or atrophic. In the embryo the posterior nerve roots and ganglia are formed from the cells of the neural crest; consequently any interference with the development of the neural tube is likely to give rise to aberration in the migrations of the developing cells.
The single case in which no extrinsic lesion was found was known, as the result of myelography, to have two lesions; the greater defect in the thoracic region was explored and the lesser defect in the lower lumbar region was ignored. This was an early case and the first one in which the myelographic pattern in the lumbar area had been seen. Subsequent experience has produced several such cases and we now know that this child has another area of diastematomyelia with a band attaching to the dura and possibly the neural arch. The area has not been explored since the child's clinical state has remained unaltered in the two years following her thoracic laminectomy. We now believe that in any case with two widely separated lesions it is likely to be wiser to explore the lumbar region first. In theory the clinical picture should indicate the level of the spinal cord which is being affected, but since the conus medullaris is rarely, if ever, at the normal level in these cases, and the pressure and traction effects on the spinal cord are so diffuse, it is impossible to be accurate in localizing the site of an extrinsic lesion.
In many of these cases it is difficult to know why there should be any neurological deficit and why operation should make any difference. Table 2 shows an analysis of the results of operation on these 11 cases in a follow-up of five months in one case, six months in another and 14 months to three years in the remainder; but it is not the purpose of this communication to discuss the results of operations, although they are encouraging.
Clinical Findings
The syndrome of early neurological changes occurring in spina bifida occulta, which we have described, is not the only mode of presentation and development. Spina bifida occulta is a lesser degree of spinal dysraphism than spina bifida aperta (myelocele and meningomyelocele), but in some cases the neurological deficit can become as severe and in exactly the same way. Consequently, the appearance in a clinic of a child with lower limb abnormalities or bladder or bowel disturbances resembling those found in spina bifida cystica should immediately lead to the investigation of the vertebral column to make sure that there are no laminal defects. The clinical findings in diastematomyelia are no different from those in other cases of spina bifida occulta. Table 3 shows an analysis of the symptoms with which our cases presented. Pes cavovarus is the earliest evidence of progressive neurological deficit and is usually unilateral to begin with. A number of children have some form of foot abnormality at birth. Those that start with club feet are commonly not diagnosed as cases of spinal dysraphism until a late stage and it is interesting to note the number in Table 3 . Those that start with calcaneous or flat feet and suddenly develop cavovarus are sufficiently disconcerting to the therapist for the diagnosis to be made without much difficulty. If sensory changes develop so that there is trophic ulceration, a congenital club foot is clearly associated with neurological deficit.
Pes valgus is a later stage of deterioration than cavovarus, and the change from the latter is I128 group.bmj.com on June 15, 2017 -Published by http://adc.bmj.com/ Downloaded from unexpected and consequently striking. Where there is an external cutaneous manifestation on the back, e.g. hypertrichosis, lipoma, naevus or dermal dimple, associated with foot abnormality with or without reflex changes the diagnosis is easier.
Our single case with poor circulation in the legs (James and Lassman, 1958) had the discoloration so commonly seen in spina bifida cystica and in cases that have suffered from poliomyelitis in the past. Table 4 is an analysis of the clinical findings in the 24 cases under discussion, and the only notable point that may be significant is that there was no case with bowel or bladder disturbance; but paraplegia is reported to have occurred in cases with a bone septum. In every other respect, Table 4 shows no feature to distinguish these cases from the other 36 cases ofour series that did not have diastematomyelia.
In the syndrome we have previously described, a short leg and foot was one of the basic factors and Table 4 shows how commonly it is found. Of the four cases in this group that were without neurological deficit, one had circulatory changes in the legs, one had a large subcutaneous lumbar lipoma, one had weakness of the leg, and one had hypertrichosis. The three with normal limbs had marked external manifestations that warranted myelographic investigation, and in every case an abnormality was demonstrated. The clinical appearances in these 24 cases of diastematomyelia show no characteristic to distinguish them from the other 36 in the series.
It is the accompanying extrinsic lesion affecting the spinal cord that is of clinical importance and not the diastematomyelia. 
